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1 ] 

■9- 7 r W 7 3MR± KSft^SWf * Jftft S * * tb Oflfttt¥S#j£ftffl&K £ v> 

If ^^MTO^t^tf^i 1 OSTifcSA 1 ONIi, m2^iiT-ab^A 
1 Nil ©v>fii^-^©i t 

KTffi-9-7r>f 7-*«±tc|g»tfcS[-9-7r>f 7i«t^l^t*A hOsIt, 

^ 2 t ojn^T-fsriB a 1 2 03 »±tawi$*tfc*jt**i-*^t*#ifcfci-&ja-fi; 
[it** 3 ] 

«rlBft'fl:»***J««ffl*«0*±»i:LTA 1 2 0 3 zfm*WtVtzz. 
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[0 0 0 1 ] 

[W«i£#r] 
[0 0 0 2] 

ib^ St* (As) (p) t^ib, li^^is^^jffgi^^^^-c^ 

Ltt77^7^SiC, S i^±CMv^^Tv^ 0 
[0 0 0 3] 

GaN, AIN, I nNi5j:^^e><^rl^^^t:>^v^; V ^ S ^-^^ {4 ^ ft^y 
TJT&m*3itLxm^btiT£?z 0 L^U t77^7i«fciWi#:i:(7)^(; 
ti, 1 1 -2 3%<7>^^^^s^^^ y | )o ^^-c^ t7r^7lt±i:lffc 

[0 0 0 4] 

£iU#Ji) o «^^a^g^fi^t'T% t77^ r^^Mvf^boTt*!), 
(iooo~ii o ovum) -ikl, 5 0 0 rim-e-esA 1 n 

/^7r-imU SMLt 1 0 0 0«tG aNMt^W^ 0 d 

ft, #fi««4if(:iot, ^jfcStu&r-f 7^ KimtiH&So Hfi-e©AiNA7 7 

£2V>ri*gl!^L^ £ fc-espffl^aitro spJfrfbFfcStLfcA 1 NAy77-I±|:G a 

*2©;frSctt % filG a NAy 7 r -i tfflv»fcG a NO* Jt*ftT?*S (TtEMW 
*1K 2 #J80 ot77^ T*«^S (1 0 0 0- 1 1 0 0 tJgJS) «IL^:t — 
**»U 5 OOtSSt-MGaNf^iiU WW»LT 1 0 0 OtSKtGaN 
*^TfeT* 4 o G aNIiA 1 NbitWLLMM&mz. *)*?-f^tz#>, #MSt<7) 

o 

TV^ 0 flfl&tf, Al 1 - x GaxN(0^x^l) > I m - x Ga, N (O^x^l 
) ftS*^*i"*IR»Ctt, t777^7it±(;fiSG aNAy 7r-«**RU Ga 
N^ftS^C, Aii- x Ga x N, Ini- s Ga, N«ft$-£& 0 A 
1 i - x Gax N^ZftUI-ZJim*, TBIMW:fc]R3fc»R3*LTV»« 0 
[0 0 0 5] 

[##If£ltU] H. Amano, N. Sawaki, I. Akasaki, and Y. Toyoda. "Metal organ 
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ic vapor phase^fctaxialgrowth of a high quality GaN film using an A1N buffe 
r layer," Appl. Phys. Lett., 48, 353 (1986) 

[*#K\S:itt2] S. Nakamura, "GaN growth using GaN Buffer layer," Jpn. J. Ap 
pi. Phys., 30, L1705 (1991) 

[#fM#fr:£:S£ 3 ] C. Pernot, et al., "Low- intensity ultraviolet photodetectors 

based on AlGaN, " Jpn. J. Appl. Phys., 38, L487 (1999) 

[0 0 0 6] 

«!«■*-* £ ttKJiT, MM^jIHf 1 0 9 - 1 0 1 0 c m- 2 #£1-£ 0 iofifili 

z>z£k$>z 0 

[0 0 0 7] 

iSi»f*^t4A 1 2 o 3 m£. mtzA 1 2 o 3 «±^«£tt^. mw>mwo*mfem 

* A 1 ONSt, »2 0it*4A 1 Nft<?)V>f^- *OJBfc**-r*fcv^fl|^t 

*o-cv>a 0 ii-cfflv^ r«HFSE-g-r*J fctt, 4frf-3g»**«tar^iLv>fcv»^ifc*3ft 
£, £l A lONSt, #2 A 1 NJifcfc^U ftrffiH 1 OJf i: M 

mm2<Dmt<Dmm~emtzA 1 2 o 3 gicti^^^irtstv^iisiostoT 
[3&§§«>$mu 

[0 0 0 8] 
[0 0 0 9] 
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> 4i4A 1 NM (tt-fb7)U§-^A«) N 5f±A 1 2 0 3 HH^f^S (*±Jf) 

, 6(4^k%#^#^s^^-e^^ 0 

A 1 2 0 3 I2^ ilOit*4Al 0Nf3t, »2 0l?*4A lNf4^tt 

> A 1 0NJ13 A 1 Nl4h©I)?fffeA 1 2 0 3 *±W*«$ftfc«i6fc:r*-S 0 
&3b\ A 1 2 0 3 ■2±CK»tfc, ifti Wl<7)W»±^ot 7 7 7SS 1 
^^MT«^*tt4il«lt*4A 1 0N13i:, * 2 A 1 

Nil 4 t co v»r^-*o« t **-r stJiTt k j a e> 4 0 

[0 0 10] 

1-4*>*>. lg2^W77'f7$«l±}:, ECR (Electron Cycrotron 
Resonance) 7 , 7XvMiiKJ: A l fcBfc(Sfc;flv\ lift, A r 7*7X7^fA l 2 
0 3 Jf2 5 nmiEif L/; 0 foft, Siii ft t> K»j LTV» § , AlO 

N»3*JP$10nmg#J£«U iil^TOfMffii«6±i:M$-&^ 
(#Jx.f4G aNJf) |W|«co A l 4 ft, A l tlf^ffl^ Ar7"7 

* tA 1 2 °3 5 fcJ¥£ 5 nmggttL^o t©i^;LtMtl 

**S. tffl;U4\ A 1 2 0 3 «2 0RJ?tt, 1 nmfrh 2 0 0 nm8«, 0* L< l$2 n 
m*S>2 0 nmi||T?*S 0 A 1 O N» 3 <*>JRJ?*4 1 nm^fc 2 0 0 nmSft, 0* L< 
(±2 nm^lb 7 0 nmgS^S. A 1 N» 4 OJRjpti, 1 nmH2 0 0 nraSI, 0 
£ L < {4 2 am*?) 5 0 nmgST*^^ 0 
[0011] 

o 

7ttGaN«, 8l±ilttiSffl^S i K-7"nIGaNl^-5 0 
J:i!ffllo»BtyLfc«fl«J|i»fl:jftft)|iR6±i:, *«&K*tfBjAft&CJ: »J G 
aNi7t**Hfc. ^^©Mv-^y^l^ S««««ffl«6 ft^S^P 
CfALfc^ T>*-T#H«T-CJ«*aWe (100 Ot:) fT^PMSLT, GaNf7 

/Co S i K-^nfflG aN*8©n3ao^jj*!te© K-e^^tli, *>9>*/Hv» % S i K 
-7°nlGaNf8^ML?to 

fcTO4#t^I=S:ffo^ 0 ft«L/SGaNJi7 0j»*tttf5fMBtt, (10-10) 
*> 6 to X ^ * h ;Ko^ffiiH * t> 4. coijgft^jg ft jmr & a c £ £ 0 T 
ffoTto lSW«ftmm& o)t»*, tt*tt#t?0|Efa:*JKtt % 2 X 1 0 9 c m" 2 g£ 

*Sf*. «MTO^t'J 7MtW(H^ 3X10 1 7 cm" 3 t? 3 4 0 c 
m /Vs-C**<3fc*tU ±fB»com^a«^««ffl«6ftffiV>T^ML 
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fcG aN§7 ltZj$lf&ttlt>\±2X 1 0 1 7 cm -3 "C*5 4 0 cm 2 /Vs t^0> 

Kb, Aitm*mtom<omA&<om±*m&z tires, *«±*nr»c#»-c*>* 0 s^, 

lEtfcMOifefrfcfctfcv*, #fif§L©ft±fcjl 1 &$:jT.Sfca& % 7VW*#13:<&|Rj±**r7' 
a x N (O^x^l) % Ini- x GaxN (O^x^l) , A 1 N, I nN« B B s il 

fiffl^taffli-aifc*«Tir«gf2b* 0 jmj -stab a mtm^m^m »± > ^»^k- 

[0012] 

^77^7\AJ_2 0 3 :a = 4. 758 A, c = l 2. 991A 
A 1 ON : Wf&7zmttt&&X~&t), A 1 2 0 3 t A 1 Nt<0 + Wfc#£t,fL«6o 
[0 0 13] 

A1N: a = 3. 112A, c = 4. 9 8 2 A 
GaNla = 3. 189A, c = 5. 185A 

WTlfe'Kl^.ttFA 1 2 Os «2>A 1 ON®3>A 1 N»4 tiom, 
[0 0 14] 

tlOt7r>f7m(:«^tSA l 2 0 3 a2t*«L^, t7r^73&Rl 

«1 N A l 2 0 3 if 2, A10NJ13, Al Nf4«iItabS. A l O Nil 3 £ A 

fc**^ CI fc^**. tlitUAh Os 

y ^/l 5 *rKtt*»£\ i^tyT'lS tt£*K $ <b $ *L*VW«ai* jfjg 

%K-r&o rwioAi 2 o 3 ^ff>7i5tt, ^bW^^M^Rt^ 

<£>IU3-C-{iA 1 2 0 3 **yzfm5 tmm) . *^y^Ji5tt, *jfett*ifc€) 

[0 0 15] 

HI3 1*, *»W©mk**«t#:j«*ffiaiMK±K:*SAtf:«**fcA 1 i - x G a x N ( 0 
£x< 1) /Ga h **&<&lira«a;B 

H3fc*v>T, 9liGaN^7 7 7-l, 1 0 lin + IG aNt7*n i/^ ^f, mt 
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W • 

n IGaN3 1/^TJi, 12(±pIGaN^-^i, 1 3(in" MA 1 1 - x G a x N 
(0^x< 1) , 14«n + iGaN3 : >^i'M, 1 5 tta 1 

aN/<?7r-|9 (ffSl/im) , n + lGaNtynl/^^ii 0 OPSl^m) , 
n IGaN3l/^^|i 1 (J??0. 5 ^ m) , pIGa N^-*Jf 12 (J?? 0. 0 
8/*m) % n iAh- x Ga.Ni^-^lU (0^x<l) (J¥S0. 0 5 M m 
) , n + IGaNny^Ml4 0*SO. 1 ^ m) SrJ&£3H2rfc 0 

a* (100 or) it#sLt, tjftj&s^fco jka-ki*, h^f/u 

>'J^^T^$i«>A, T^-TtfflV^So nl^UftOK-lfy 

*^fl*ii&fNRU »tBL;fc#JI v?mM, aw^HMl 5, ^~ 

[0 0 16] 

[nmofsfm&ra] 

[0 0 17] 

[El 3] *»M©flftW*tiC#J*ftfflafeK±»c»**ft$^:^A 1 1 - x G a x N ( 
0^x< 1) /GaNArnMAM#-7 h 7 >v ? ^^«itO8lf®M^:0-C*So 

[0 0 18] 

l-t77^7M> 2"-Al 2 0 3 Ji> 3-A10N1, 4-A1N1, 5-AI2 
0 3 * * y yjf (*±«) . 6 7-GaNi, 8 •• 

SfflS i K-T'nlGaNi, 9-GaN^777-|> 1 0 — n + IG a Nt7*3 
*Jf> H-n - lGaN3W^l, 1 2-pIGaN^-^I, 13-n"HAli 
- x G a x N-x^ y ?m (0Si<1) , 1 4-n + lGaN3>^^ M, 1 5—3 W 
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[*£«] 

0 3 J12 il«Di^4A10N|3^ H 2 Oj#"Cab-2> A lNl4t^tU A 1 
ONH 3 <h A 1 Nip 4 fcOJHff-eflUBA 1 2 0 3 »±K«J1 3 *Lfcfl|3& 0 
[XftH] HI 1 
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